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ABSTRACT

Liver biopsy has been used in the assessment of the nature and course of liver
diseases and to monitor treatments. In nontransplanted patients, liver biopsies have been
well described. Less has been written on the biopsies of transplanted livers. In the liver
transplant population, liver biopsy remains the ‘‘gold standard’’ for the diagnosis of
rejection. The transplanted liver has additional considerations that can make biopsy less
routine and more challenging.
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Objectives: Upon completion of this article, the reader should be able to identify the special considerations given to biopsy of the

transplanted liver and the techniques used in liver biopsy.
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Liver biopsy is used to make a diagnosis, to
assess disease severity, and to monitor treatments of liver
diseases in nontransplanted patients as well as in liver
transplant recipients. Liver biopsy can provide a diag-
nosis in �90% of patients with unexplained abnormal
liver function tests.1 In transplant recipients, liver biopsy
is the gold standard for diagnosis of acute rejection.2,3

Neuberger and associates advocate protocol liver
biopsy for transplant recipients, both early and late.4 A
protocol biopsy is one that is made according to guide-
lines rather than in response to the patient’s clinical
status. Early protocol biopsy is usually performed 7 days
after transplantation because liver function tests are
insufficient for the diagnosis and assessment of severity
of rejection. Graft function is better preserved if rejec-
tion is treated early and the histology of the allograft
allows better management. Late protocol biopsies are
performed after 6 months. Information from late biopsy

enables physicians to distinguish between normal and
abnormal graft histology, interpret liver function tests,
adjust immunosuppressive doses, and recognize current
disease.

A specimen size of 1.5 cm is needed for a
diagnosis of diffuse liver disease to be made. In addition,
six to eight portal triads must be included in the sample
because the extent of injury may vary among the triads.5

Available needles, whether thin bore, spring loaded, or
of suction type, usually provide adequate specimens.6

Currently, there are several techniques that can be
used to obtain liver tissue, including percutaneous liver
biopsy or aspiration, transjugular liver biopsy, seldom
used laparoscopic liver biopsy, and surgical open liver
biopsy. The open biopsy is usually performed when
the patient’s abdomen has to be entered for another
procedure rather than as the primary procedure. Laparo-
scopic liver biopsy, although useful in the diagnosis of
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peritoneal disease and staging of cancer,7 has fallen out
of favor because there are less invasive procedures of
percutaneous and transjugular liver biopsy.

Although the general principles of liver biopsy are
the same, additional considerations must be given to
transplant recipients. Indications for liver biopsy in this
population include evaluation for rejection as well as to
guide therapy.

PERCUTANEOUS LIVER BIOPSY
In patients with native livers, whether or not ultrasono-
graphy is used during liver biopsy is debatable, although
the need to assess the liver prior to biopsy has been
recommended.6 Routine use of ultrasound guidance
in nontransplanted livers has not proved to reduce
complications, to be more cost-effective, or have a better
diagnostic yield.8–10 In the grafted patient, ultrasono-
graphy defines the anatomy, identifies abnormalities
such as ascites, and allows visualization of a safe path
into the transplant. At times, as in split liver or left lateral
segment transplantation, ultrasound or computed tomo-
graphy (CT) guidance is needed to avoid passage of
needle through other organs such as interposed bowel.
At the University of Chicago, we routinely use ultra-
sound guidance for percutaneous liver biopsy. Occasion-
ally, CT guidance is required.

Contraindications to percutaneous liver biopsy
include uncooperative patients, uncorrectable coagulo-
pathy, thrombocytopenia (platelets < 50,000/mm3),
ascites, and infections in the right pleural cavity or right
upper quadrant of the abdomen.

The types of needles used in percutaneous liver
biopsies can be divided into the suction types, such as
the Menghini (Baxter Health Care, Deerfield, IL) or
Jamshidi (Allegiance, McGaw Park, IL) needles, or the
cutting types, such as the Tru-Cut needle (Baxter Health
Care, Deerfield, IL). The cutting needle is associated
with increased risks of bleeding, as with larger bore
needles.11,12 Another type of biopsy needle is the
spring-loaded cutting needle, which minimizes the pro-
cedure time and liver dwell time and therefore decreases
the risk of bleeding. A cutting needle is preferred in
cirrhotic livers, as suction needles tend to fragment the
fibrotic liver parenchyma.13,14

Percutaneous liver biopsy can be performed on an
outpatient basis, if various conditions are met, as recom-
mended by the American Gastroenterological Associa-
tion guidelines.15 Janes and Lindor retrospectively
reviewed 405 patients who underwent liver biopsy as
outpatients. Three percent were hospitalized with com-
plications.16 Of this group, 38% were admitted with
localized pain, 38% with orthostatic hypotension, 8%
with both pain and hypotension, 8% with peritoneal
signs, and 8% with lightheadedness. Five patients had
bleeding identified radiographically, but only two pa-

tients required blood transfusions. All complications
were identified within 3 hours after biopsy. On the basis
of this article, it would seem judicious to observe patients
for at least 3 hours after liver biopsy.

Complications of percutaneous liver biopsy are
rare and most are manifest within 24 hours of the
procedure.12,15,16 Minor complications include localized
pain and mild, transient hypotension due to vasovagal
reaction. Persistent or severe pain might indicate a more
serious event such as hemorrhage. Although rare, bleed-
ing is the most serious complication of percutaneous
liver biopsy. Bleeding can be localized, subcapsular, or
intraperitoneal. The last complication usually results
from laceration or penetrating injury to the hepatic
arterial or portal venous system.12,17 As mentioned
previously, cutting-type needles (not spring loaded)
and larger bore needles are associated with higher
bleeding complications.10 Other risk factors for hemor-
rhage include cirrhosis, older age, and presence of liver
tumors.12,16

At our institution, if a significant bleeding com-
plication is identified, the patient is admitted and fluid
resuscitation is started. At the same time, surgical and
interventional radiology consultations are obtained. For
a patient with a graft, the transplant service is notified.
Blood transfusions might be necessary. Aggressive man-
agement is typical to avert disastrous consequences. If a
patient remains hemodynamically unstable, angiography
and embolization should be considered. Emergent sur-
gical exploration may be required.

Small, localized bleeding, whether intrahepatic or
subcapsular, generally abates with conservative medical
management. Other complications include bacteremia,
pneumothorax, abscess, and bile peritonitis.6 There is
no evidence to support the use of antibiotics for routine
liver biopsy, even though transient bacteremia, usually
not clinically significant, can occur.18 However, septice-
mia can occur in patients with biliary obstruction and
cholangitis. In transplant recipients, there is an increased
risk of septicemia in patients with cholodochojejunost-
omy.3 In this setting antibiotics might be warranted.
Hemobilia is a rare complication that is manifest as a
triad of pain, gastrointestinal bleeding, and jaundice.12,19

This complication can be successfully treated with em-
bolization. The mortality rate in percutaneous liver
biopsy ranges from 1 in 10,000 to 1 in 12,0006,11,12,17

TRANSJUGULAR LIVER BIOPSY
Transjugular liver biopsy utilizes the transvenous route
to obtain liver samples. This reduces the risk of bleeding.
Indications are listed in Table 1. Typically, the right
internal jugular vein is punctured and the right hepatic
vein is selected. A right hepatic venogram is performed
to confirm position and assess venous patency. A stiff
curved sheath is then introduced into the central aspect
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of the right hepatic vein and samples are obtained with a
biopsy needle. At our institution, we use the 19-gauge
Quick-Core biopsy needle (Cook, Bloomington, IN)
and obtain two or three samples. Although others have
stated a 30 to 60 minutes duration for the procedure,6

our experience indicates a much shorter duration of 15 to
20 minutes unless additional procedures are performed.
Common additional procedures are hepatic venograms
and wedged hepatic vein pressure measurements. Occa-
sionally, transjugular liver biopsy is performed prior to
transjugular intrahepatic portosystemic shunt (TIPS)
placement. A histologic diagnosis can be made in
80–97% of procedures.20 Inadequate specimens usually
result from tissue fragmentation.

In patients with liver transplants, transjugular
liver biopsy has been reported to be safe and effica-
cious.21 In a series of 124 biopsies of 105 patients in the
early post-transplantation period, Azouley and associates
reported a technical success rate of 87% with adequate
tissue for diagnosis in most instances.22 In addition,
the clinical management was influenced by the results
of the biopsies in 65% of cases, including the initiation of
antirejection therapy in 59% of the cases. In this series,
there were more technical failures associated with
patients with a preserved native inferior vena cava. Lerut
et al reported a series of patients with grafts who under-
went TIPS.23 These authors stressed that TIPS place-
ment could be technically difficult in some patients,
particularly those with piggy-back, cavocaval anasto-
moses because of difficulty in cannulation of the allograft
hepatic and portal vein. It can be inferred from their
experience that transjugular liver biopsies in these
patients would pose technical difficulties as well.

In our experience of 100 consecutive transjugular
liver biopsies, including 42 in patients with transplants,
compared with 110 consecutive cases of image-guided
percutaneous liver biopsies, including 82 in transplanted
liver, our technical success rates were 99% and 95%
for the respective techniques.24 Adequate tissues were
obtained in 98% and 96%, respectively. Our high success
rate in transjugular liver biopsies might be due in part to
the fact that our patients with transplants received the
conventional surgical approach with caval replacement.

Complications of transjugular liver biopsy occur
in 1.3 to 20% of cases and the mortality ranges from 0.1

to 0.5%.20,25 Bleeding complications usually occur in
capsular perforation. In fact, capsular perforation can
occur in up to 4.4% of transjugular liver biopsies.26,27 In
liver transplant recipients, there are no large reported
series documenting complications and mortality. In our
series, we had one bleeding complication out of 100
cases, 42 of which were in transplanted livers.24

Although the American Society of Clinical
Oncology recommends a minimum platelet count for
percutaneous liver biopsy of 50� 109/L, there is no
recommended minimum platelet count for the transju-
gular route. Wallace and associates reported 51 transve-
nous liver biopsies in 50 patients with severe
thrombocytopenia and hematologic malignancy whose
platelets were 30� 109/L or lower.28 The mean platelet
count was 17� 109 and a mean of 11 units of platelets
were transfused. The postbiopsy mean platelet count was
38� 109 but was 30� 109 or lower in 24 patients. The
authors concluded that a threshold platelet count for safe
biopsy is below 30� 109.

In conclusion, liver biopsy in transplant recipients
remains the gold standard for the diagnosis of rejection.
Image-guided percutaneous liver biopsy in this popula-
tion is safe and efficacious if there are no contraindica-
tions. If there are, transjugular liver biopsy should be
considered.
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